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Description 

FIELD OF THE; INVENTION 

This Invention relates to a chromatically colorable f luororesin-coated material. More particularly, it relates to a chro- 
matically colorable f luororesin-coated material which meets requirements of surface non-tackiness and a chromatically 
colored excellent appearance while maintaining excellent wear resistance. 

BACKGROUND OF THE INVENTION 

Fluororesins have been widely used in the fields of kitchen utensils such as frying pans, pans, hot plates, inner pots 
for rice cooker-warmers, etc., food containers, electric appliances, food industry, electrical industry, engineering industry, 
etc., because they are excellent in non-tackiness and chemical resistance. The coatings of conventional f luororesin- 
coated materials are mostly transparent so that the colors of substrates are seen through the coatings, or the colors 
thereof are mainly monotone such as white, gray or black. Only metallic tones can be obtained at most by imparting 
metallic luster thereto even if they can be colored. 

However, the needs of the colors of general-purpose goods, particularly household articles, have been increased 
in recent years. For example, refrigerators which allow colors thereof to be ordered are on sale. That is, colors which 
have been conventionally considered as a secondary function are made to be an essential element. 

Fluororesins have excellent chemical resistance and are not dissolved in most of solvents. Conventionally, aqueous 
dispersions of fluororesins or powders thereof have been coated on materials and then backed at a high temperature 
to produce coated materials. Hence, organic coloring materials such as dyes could not be used because they are dena- 
tured by heat. On the other hand, when the fluororesins are colored with inorganic pigments such as red iron oxide and 
ultramarine, there are disadvantages that when small amounts thereof are used, a sufficient color cannot be formed, 
while when large amounts thereof are blended, important functions such as surface non-tackiness, etc. are greatly 
deteriorated. 

When the inorganic pigments are used in a relatively small amount which do not damage the important factions, 
only monotone color such as white, gray or black can be obtained by blending carbon black or titanium oxide capable 
of forming a good color by harmonizing with the colors of substrate materials. 

Mica, which has provided satisfactory results for many years as sliding materials, is blended with fluororesin com- 
positions to be coated on articles which require wear resistance, such as frying pans, so as to improve the wear resist- 
ance, and a metallic color tone is obtained as a secondary effect. However, when only mica is blended, the hiding power 
of mica as a pigment is poor, and hence considerable non-uniformity in color is produced by the unevenness of the 
thickness of coating. Accordingly, metallic powder, silica, alumina, carbon or titanium oxide is commonly used in com- 
bination with mica. 

Such combinations are described, e.g., in JP-A-52-10386 (the term "JP-A" as used herein means an "unexamined 
published Japanese patent application), published PCT Patent Application (Japan) No. 56-501277 and JP-A-56-1 03256. 
There are disclosed that metal flakes, mica or pigment-coated mica is blended with fluororesins in order to improve 
coating strength such as scratch resistance and wear resistance, without the exception that metallic powder, silica, 
alumina, carbon or titanium oxide in an amount commonly added is used in combination therewith so as to prevent non- 
uniformity in color from being caused. Further, the addition of a heat-resistant high-molecular material is often essential. 

In JP-A-52-10386 and published PCT Patent Application (Japan) No. 56-501277, non-tackiness inherent in fluor- 
oresins are greatly deteriorated because such additives are employed. Therefore, the necessity to provide a top coat 
composed of only a fluororesin or a top ooat containing a reduced amount of mica on the surface arises, or it is necessary 
that the use of such blends is limited to only a subbing layer for the coating of fluororesins as described in JP-A-56- 
103257. With regard to color tone, only monotone type metallic color is obtained at present because the amounts of 
pigments to be blended are limited to a certain range in order to minimize a lowering in adhesion to the substrate and 
non-tackiness as similar to the case of the compositions containing no mica. 

Attempts to improve wear resistance have been made by the structure of coating. For example, an improvement in 
wear resistance has been made by coating a primer containing a heat-resistant high-molecular weight material on a 
metallic substrate and then coating a fluororesin composition containing mica thereon. This is because the high-molec- 
ular weight material contained in the primer is firmly bonded to the substrate and an effect of greatly improving wear 
resistance is exhibited by a synergistic effect with mica coated thereon. This technique is a conventional method which 
is applied to most of commerciaJ available articles of fluororesin coated materials which require were resistance at 
present. However, only monotone type metallic color is obtained as described above. 
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SUMMARY QF THE INVENTION 

As object of the present invention is to provide a chromatically colorable f luororesirvcoated material which is free 
from the problems associated with the prior art and gives a chromatically colored appearance without causing lowering 
5 in surface non-tackiness while maintaining excellent wear resistance. 

The present invention relates to a chromatically colorable f luororesin coated material which comprises a metallic 
substrate having thereon (1) a first layer comprising a first f luororesin composition containing from 1 0 to 40% by weight, 
based on the total solid amount of the first f luororesin composition, of a heat-resistant high-molecular weight material; 
and having further thereon (2) a second layer comprising a second f luororesin composition containing from 1 to 7% by 
10 weight, based on the total solid amount of the second f luororesin composition, of mica having a particle size of from 5 
to 200 \xm and having an inorganic pigment-coated surface, and containing neither any inorganic pigment having a 
particle size of smaller than 5 urn or larger than 200 |im nor any heat-resistant high-molecular material, 

the inorganic pigment with which the surface of the mica is coated being at least one member selected from the 
group consisting of the following members (a) to (d): 

15 

(a) a transparent inorganic pigment which is coated with an optical thickness of from 0.2 to 0.4 joti, 

(b) an opaque inorganic pigment, 

(c) a mixture of transparent inorganic pigment and an opaque inorganic pigment, and 

(d) a laminate of a transparent inorganic pigment and an opaque inorganic pigment. 

20 

The optical thickness used herein refers to the product of the geometrical thickness and the refractive index. 
The following preferred embodiments are included in the present invention. 

(a) A chromatically colorable fluororesin-coated material according to the present invention, in which the opaque 
25 inorganic material is iron oxide and the transparent inorganic pigment is titanium oxide. 

(b) A chromatically colorable fluororesin-coated material according to the present invention, in which the metallic 
substrate has fine recessed and protruded parts formed by electrochemical etching and is aluminum or an aluminum 
alloy, the surface of which is coated with hard alumite. 

30 BRIEF DESCRIPTION QF THE DRAWING 

Figure 1 shows a schematic cross section of an embodiment of a chromatically colorable fluororesin-coated material 
according to the present invention. 

35 DETAILED DESCRIPTION QF THE INVENTION 

The present invention will be illustrated in more detail below. 

The present inventors have eagerly made studies on the problems associated with the prior art and found that (I) 
when a f luororesin composition containing not more than 7% by weight, based on the total solid amount of the compo- 

40 sition, of mica having a particle size of from 5 to 200 jim and containing neither any inorganic pigment having a particle 
size of smaller than 5 jim or larger than 200 jim nor any heat-resistant high-molecular material are used, surface non- 
tackiness is scarcely deteriorated in comparison with pure f luororesins. 

However, when only mica having a particle size of from 5 to 200 jim is blended and carbon, titanium oxide, silica or 
metallic powder is not blended, non-uniformity of color is caused even with unevenness in coating thickness obtained 

45 by general industrial production and a good appearance cannot be obtained. 

The present inventors have made further studies and found that (II) when mica to be blended is coated with an 
inorganic pigment, non-uniformity in color is not formed with unevenness in coating thickness obtained by general indus- 
trial production under such conditions that: an optical thickness (which is the product of the geometrical thickness and 
the refractive index) coated is from 0.2 to 0.4 jim when the inorganic pigment is a transparent pigment; only an opaque 

so pigment is used as the inorganic pigment with which mica is coated ; or a mixture or a laminate of the opaque inorganic 
pigment and the transparent inorganic pigment is used; and the inorganic pigment-coated mica is used in an amount of 
not less than 1% by weight based on the total solid amount of the composition. 

The present inventors have found that when the above findings (I) and (II) are combined together and applied as 
the second layer, and a primer comprising a first fluororesin composition containing from 10 to 40% by weight, based 

55 on the total solid amount of the first fluororesin composition, of a heat-resistant high-molecular weight material is coated 
as the first layer, a fluororesin-coated material can be obtained which has a chromatically colored good appearance with 
uniformity in color without causing lowering in surface non-tackiness while maintaining excellent wear resistance. The 
present invention has been achieved on the basis of the above findings. 



3 



EP0433 872B1 



Figure 1 shows a schematic cross section of an embodiment of a f luororesin-coated material accorcflng to the present 
invention. Numeral 1 represents a metallic substrate composed of an aluminum alloy, 2 represents a hard alumite layer, 
3 represents a first fluororesin composition containing a heat-resistant high-molecular weight material (primer), 4 rep^ 
resents a second fluororesin composition, 5 represents an inorganic pigment and 6 represents mica. 

Examples of materials which can be used as the metallic substrate include aluminum, aluminum alloy, iron, stainless 
steel, titanium, etc., and alloys and composite materials thereof. Among these, aluminum and aluminum alloy ar par- 
ticularly preferred from the viewpoints of cost and easy processing. Fine recessed and protruded parts for an anchoring 
effect are preferably formed on the surface of the metallic substrate. 

As methods for providing the fine recessed and protruded parts on the metallic substrate, any methods can be used 
without particular limitation, so long as there can be provided recessed and protruded parts which can hold the fluororesin 
during the coating of the fluororesin layer and allow the substrate and the fluororesin to be mechanically bounded to 
each other by an anchoring effect. Physical roughening such as blasting, chemical etching, electrochemical etching and 
combinations thereof are preferred. If desired, flame spraying of metals or inorganic materials or baking of porous inor- 
ganic adhesives may be conducted. It is more preferred that aluminum or an aluminum alloy is used as the metallic 
substrate and an alumite layer is provided on the fine recessed and protruded parts provided on the substrate by an 
anodizing process. 

The thickness of the alumite layer is preferably 1 \im or less, and more preferably 0.5 jim or less. 

The fine recessed and protruded parts is preferably provided to such an extent that if a pure PTFE is coated on the 
surface having the fine recessed and protruded parts, the peel strength is 2 kg/cm or more. 

Many kinds of mica may be used in the present invention in which ratios of components are different from one 
another. Examples of the compositions of mica are as follows. 

Muscovite K 2 AU (Si 3 AI)2Q2D(OH) 4 
Phlogopite KWto($m£>2o(OH) 4 
Biotite K2(MgFe2*(Si 3 Al)202o(OH) 4 

Any of the above mica can be used in the present invention, and among these, mUscovite is preferably used. 

Although there is no particular limitation with regard to the inorganic pigments with which mica is coated, examples 
of the inorganic pigments include carbon black, iron hydroxide, iron oxide, iron ferrocyanide, chromium hydroxide, chro- 
mium oxide and titanium oxide. Among these, iron oxide is preferred as the opaque pigment, and titanium oxide is 
preferred as the transparent pigment. 

When mica is coated with a transparent inorganic pigment typified by titanium oxide, it is necessary that an optical 
thickness (optical thickness = geometrical thickness x refractive index ) is not less than 0.2 fim, but not more than 0.4 
jim from the viewpoint of the necessity of color formation by interference of light. On the other hand, when inorganic 
pigments with which mica is coated are opaque, the thickness is not particularly limited. 

The coating of the inorganic pigment may be carried out by mixing or laminating the transparent and opaque inor- 
ganic pigments. Various color tones can be obtained by the combinations of various kinds thereof or various thicknesses. 
Accordingly, such mixing or lamination is preferred. 

In any case, it is necessary that mica having a particle size of not smaller than 5 Jim, but not larger than 200 \im, 
coated with the inorganic pigment is blended in an amount of not less than 1% by weight, but not more than 7% by 
weight based on the total solid amount of the second fluororesin composition for the second layer. 

it is not preferred that an inorganic pigment having a particle size of smaller than 5 fim, an inorganic pigment having 
a particle size of larger than 200 jim, or a heat-resistant high-molecular material is used in the second layer. This is 
because an effect of preventing lowering in physical properties by limiting the particle size of the coloring inorganic 
pigment and the composition of the second layer is lost. 

The particle size of the mica is preferably from 5 to 100 jim, and more preferably from 5 to 70 \im. The addition 
amount of the mica is preferably from 2 to 7% by weight, more preferably from 3 to 7% by weight, based on the total 
solid amount of the second fluororesin composition. 

The mica coated with an inorganic pigment used in the present invention is commercially available or can be pro- 
duced by conventional methods as described, e.g., in Shikizai (Coloring Materials), vol. 50, pp. 460 (1977). 

Examples of the heat-resistant high-molecular weight material which is used in an amount of from 10 to 40% by 
weight in the primer of the first layer include, but are not limited to, polyamic acids, poiyamideimides, polyimides, polypa- 
rabanic acid, polyether imide, polyphenylene sulfide, polyoxybenzoyl and polyether suffbne. Among these, polyamide- 
imide, polyphenylene sulfide and polyether surfone are preferably used. 

The heat-resistant high-molecular weight materials must be used only in the primer layer, because the surface non- 
tackiness is greatly deteriorated by the addition thereof. 

Examples of the fluororesins which can be used in the first and second layers of the present invention include 
polytetrafluoroethylene (PTFE), tetrafluoroethylene-hexafluoropropylene copolymer (FEP), tetrafluoroethylene-perfluor- 
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oalkytvinyl ether (PFA), ethylene-tetraf luoroethylene copolymer (ETFE), polychlorotrif luoroethylene (PCTFE) and ethyl- 
enecNorotrifluoro-ethylene copolymer (ECTFE). 

The f luororesins can be applied in any form of resin powder, aqueous dispersions of emulsion-polymerized fluor- 
oresins, dispersions of f luororesin powders dispersed in aqueous mediums, organosol of fluororesins and aqueous 
5 emulsions of organosol. 

The first and second f luororesin layers may be formed by any conventional processes. For example, powder of the 
fluororesin composition may be coated on the substrate and then baked at a temperature higher than the crystalline 
melting point of the fluororesin, or a fluororesin dispersion containing from 30 to 60% by weight of the solid component 
andfrom70to40%by weight of a liquid medium, e.g., water, is coated and then dried, followed by bating at a ten^erature 
10 higher than the crystalline melting point of the fluororesin. However, the present invention is not restricted to these 
method. 

It is not excluded from the coated material of the present invention that a further coating is made on the surface of 
the coated material of the present invention. However, it is preferred that a further coating is not made on the surface of 
the second layer to utilize more effectively the feature of the coated material of the present invention in an economical 
is manner. 

The thickness of each of the first and second fluororesin layers is generally from 1 to 100 jim, preferably from 5 to 
50 jim, and more preferably from 5 to 30 jim. 

The particle size of mica defined in the present invention is a particle diameter obtained by optically measuring mica 
dispersed in a liquid medium by using a laser diffraction type particle size measuring device. The particle size corre- 
20 sponds to the diameter of a sphere where the maximum projected area of flaky mica is referred to as its cross section. 
Requirements of maintaining excellent wear resistance and giving surface non-tackiness can be met simultaneously 
by coating, as the first layer, the first fluororesin composition continuing from 10 to 40% by weight, based on the total 
solid amount of the first fluororesin composition, of a heat-resistant high-molecular weight material on a metallic substrate 
and then coating, as the second layer, the second fluororesin composition containing from 1 to 7% by weight, based on 
25 the total solid amount of the second fluororesin composition, of mica having a particle size of from 5 to 200 \im and an 
inorganic pigment-coated surface and containing neither any inorganic pigment having a particle size of smaller than 5 
\im and larger than 200 |im nor any heat-resistant high-molecular weight material, on the first layer. 

This is because the heat-resistant high-resistant high-molecular weight material in the first layer is firmly bonded to 
the metallic sifcstrate and wear resistance is greatly improved by a synergistic effect with mica in the second layer. 
30 Further, the particle size of mica coated with an inorganic pigment is from 5 to 200 fim, the amount of mica is limited to 
from 1 to 7% by weight based on the total solid amount of the second fluororesin composition and neither any inorganic 
pigment having a particle size of smaller than 5 jim or larger than 200 urn nor any heat-resistant high-molecular weight 
material are blended, whereby surface non-tackiness can be maintained. 

Furthermore, when transparent inorganic pigments are used as the inorganic pigments with which mica is coated 
35 and an optical thickness (optical thickness = geometrical thickness x refractive index ) coated is from 0.2 to 0.4 urn, 
reflected color of yellow, red. purple, blue or green which is a complementary color corresponding to transmitted color 
of purple, green, yellow, orange and red can be obtained by the interference effect of light transmitted through the inor- 
ganic pigment of the optical thickness of from 0.2 to 0.4 jim. 

Conventional titanium wide-coated mica which is industrially used has an optical thickness of about 0.14 ^un and 
40 reflected color is white to silver so that non-uniformity in color due to unevenness in the thickness of the second layer 
is remarkable and color tone is monotone. However, when reflected color is yellow to green as in the present invention, 
non-uniformity in color is prevented and a good appearance can be obtained. 

When opaque inorganic pigments, the mixtures of the transparent inorganic pigments and the opaque inorganic 
pigments, or the laminates of the transparent inorganic pigments and the opaque inorganic pigments are used as the 
45 inorganic pigments with which mica is coated, the colors of the opaque inorganic pigments can be obtained and a good 
appearance having uniformity in color can be obtained. 

Particularly, when the transparent inorganic pigment is titanium oxide, a fine color is formed because of its high 
transparency, and wear resistance can be further improved by the high surface hardness thereof. 

When the opaque inorganic pigment is iron oxide, a fine color, which is apparently wine red, with luster is formed 
so since a red or brown color having a high hiding power can be attained. 

When aluminum or an aluminum alloy is used as the metallic substrate and fine recessed and protruded parts are 
provided thereon by electrochemical etching, a physical adhesion effect can be imparted thereto so that still more firmer 
bonding can be obtained. Further, when a hard alumite layer is formed on the recessed and protruded surface thereof, 
wear resistance can be further improved by the high hardness thereof. 
55 The present invention is now illustrated in greater detail by reference to the following examples which, however, 
should not be construed as being limited thereto. 
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Examples 1 to 3 and Comparative Examples 1 to 6 



An aluminum alloy sheet whose surface was blasted or electrochemically etched was used as the metallic substrate. 
The aluminum alloy sheet was coated with each of f luororesin compositions containing fillers to be incorporated in the 
5 first layer and the second layer to obtain each of f luororesin-coated materials having the first layer of about 1 5 jim and 
the second layer of about 25 jim, each combination of the fillers to be incorporated in the first and second layers being 
indicated in Table 1. 

Thef luororesin used was PTFE, the mica used was muscovi te, and the heat-resistant high-molecular weight material 
was polyamideimide. 

10 The peeling force (adhesion force) of the coating, non-tackiness, wear resistance and colorability were evaluated. 
The non-tackiness was determined by a force required for peeling off sugar when sugar was scorched on the surface 
of the f luororesin-coated material. TTie resufts are shown in Table 1. The results were evaluated by the following four 
grades. 

is A: Excellent 
B: Good 
C: Poor 
D: Very poor 

20 It is clear from Table 1 that the f luororesin coated materials which meets requirements of good physical properties 

as well as colorability can be obtained only when the f luororesin compositions within the scope of the present invention 
are used. 
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The chromatically colorable f luororesin-coated material of the present invention can be chromatically colored with 
various tones without causing lowering in surface non-tackiness while maintaining excellent wear resistance. Accordingly, 
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the f luororesin-coated material of the present invention can be widely used in the fields of kitchen utensils such as frying 
pans, household appliances, household goods such as system kitchen and other articles which require excellent func- 
tions as well as good appearance. 

Claims 

1 . A chromatically colorable f luororesin coated material comprising a metallic substrate having thereon (1 ) a first layer 
comprising a first fluororesin composition containing from 10 to 40% by weight, based on the total solid amount of 
said first fluororesin composition, of a heat-resistant high-molecular weight material; and having further thereon (2) 
a second layer comprising a second fluororesin composition containing from 1 to 7% by weight, based on the total 
solid amount of said second fluororesin composition, of mica having a particle size of from 5 to 200 nm and having 
an inorganic pigment-coated surface, and containing neither any inorganic pigment having a particle size of smaller 
than 5 ym or larger than 200 jim nor any heat-resistant high-molecular material, 

said inorganic pigment with which the surface of said mica is coated being at least one member selected 
from the group consisting of the following members (a) to (d): 

(a) a transparent inorganic pigment which is coated with an optical thickness of from 0.2 to 0.4 \im, 

(b) an opaque inorganic pigment, 

(c) a mixture of a transparent inorganic pigment and an opaque inorganic pigment, and 

(d) a laminate of a transparent inorganic pigment and an opaque inorganic pigment. 

2. A chromatically colorable f luororesin-coated material as claimed in claim 1 , wherein said opaque inorganic pigment 
is iron oxide and said transparent inorganic pigment is titanium oxide. 

3. A chromatically colorable f luororesin-coated material as claimed in claim 1 , wherein said metallic substrate has fine 
recessed and protruded parts formed by electrochemical etching and is aluminum or an aluminum alloy, the surface 
of which is coated with hard alumite. 

PatentansprQche 

1 . Chromatisch farbbares Fluorharz-beschichtetes Material, umfassend ein metallisches Tragermaterial mit 

(1) einer darauf aufgebrachten ersten Schicht, umfassend eine erste Fluorharz-Zusammensetzung, die 10 bis 
40 Gew.-%, bezogen auf den gesamten Feststoffanteil der ersten Fluorharz-Zusammensetzung, eines hitzefe- 
sten hochmolekularen Materials enthait, und 

(2) einer zusatzlichen darauf aufgebrachten zweiten Schicht, umfassend eine zweite Fluorharz-Zusammenset- 
zung, die 1 bis 7 Gew.-%, bezogen auf den gesamten Feststoffanteil der zweiten Fluorharz-Zusammensetzung, 
Glimmer mit einer TeilchengrOBe von 5 bis 200 jim und mit einer mit einem anorganischen Pigment Oberzogenen 
Oberfiache enthait, wobei die zweite Fluorharz-Zusammensetzung weder anorganische Pigmentteilchen, die 
Weiner sind als 5 pm oder grOBer sind als 200 jim, noch irgendein hitzefestes hochmolekulares Material enthait, 
wobei das anorganische Pigment, mit dem die Glimmeroberfiache beschichtet ist, aus wenigstens einem 
Bestandteil der Gruppe (a) bis (d) ausgewahft ist: 

(a) ein durchsichtiges anorganisches Pigment, das in einer optische Dicke von 0,2 \im bis 0,4 jim aufge- 
bracht ist, 

(b) ein undurchsichtiges anorganisches Pigment, 

(c) eine Mischung aus einem durchsichtigen und einem undurchsicrttigen anorganischen Pigment, und 

(d) ein Laminat aus einem durchsichtigen und einem undurchsichtigen anorganischen Pigment. 

2. Chromatisch farbbares Fluorharz-beschichtetes Material nach Anspruch 1 , worin das undurchsichtige anorganische 
Pigment Eisenoxid ist, und das durchsichtige anorganische Pigment Titanoxid ist. 

3. Chromatisch farbbares Fluorharz-beschichtetes Material nach Anspruch 1, worin das metallische Tragermaterial 
Weine Vertiefungen und ErhGhungen besitzt, die durch eiektrochemisches Atzen erzeugt wurden, und das Trager- 
material ist Aluminium oder eine Aluminiumlegierung, dessen Oberfiache mit hartem AlurrVrt beschichtet ist. 
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Revendlcatlons 

1 . Mattere revfttue de rfeine f luorte pouvant fitre colore de manure chromatique, comportant un substrat m6tallique 
ayant dessus (1) une premiere couche comportant une premiere composition de r6sine fluor6e contenant de 10 k 
40% en poids, sur la base de la quantit6 solide totale de la premiere composition de r6sine f luor6e, d'une mattere 
k poids mo!6culaire 6lev6 resistant k la chaleur; et ayant en outre dessus (2) une deuxteme couche comportant 
une deuxfeme composition de r6sine f luor6e contenant de 1 6 7% en poids, 6ur la base de la quantit6 solide totale 
de la deuxifcme composition de r6sine f luor6e, de mica ayant une taille de particule de 5 k 200 fim et ayant une 
surface revfttue de pigment min6ral, et ne contenant ni pigment min6ral ayant une taille de particule inf6rieure k 5 
|im ou 6up6rieure k 200 urn, ni de mattere k poids molSculaire 6lev6 resistant k la chaleur, 

ledit pigment min6ral avec iequel la surface dudit mica est revfitue 6tant au moins un 6l6ment choisi dans le 
groupe compos6 des 6l6ments (a) k (d) suivants : 

(a) un pigment mineral transparent qui est d6pos§ avec une 6paisseur optique de 0,2 k 0,4 ftm, 

(b) un pigment mineral opaque, 

(c) un melange de pigment min6ral transparent et de pigment mindral opaque, et 

(d) un straw i6 d'un pigment mineral transparent et d'un pigment min6ral opaque. 

2. Mature revfitue de rSsine fluor6e pouvant fttre colore de manfere chromatique selon la revendication 1, dans 
iaquelie ledit pigment min6ral opaque est de Poxyde de fer et ledit pigment min6ral transparent est de I'oxyde de 
titane. 

3. Mature revfitue de r6sine fluor^e pouvant §tre colorde de mantere chromatique selon la revendication 1, dans 
Iaquelie ledit substrat m&allique poss^de des parties renfoncSes et saillantes fines fbrmSes par gravure 6!ectro- 
chimique et est en aluminium ou en alliage d'aluminium, dont la surface est rev§tue avec de I'alunite dure. 
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Figure 1 
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